Effects of chronic insulin on endothelial dysfunction of basilar arteries from established streptozotocin-diabetic rats.
Our goals were to determine both the effects of chronic insulin treatment on the impaired endothelium-dependent relaxation present in basilar arteries from established diabetic rats and the molecular basis of these effects. Acetylcholine-induced relaxation in basilar artery rings was impaired in the streptozotocin-induced diabetic group, and this impaired response was recovered by insulin treatment. The contraction induced by a nitric oxide synthase inhibitor was decreased in the insulin-untreated diabetic group, but was increased by insulin or NAD(P)H oxidase inhibitor treatment. The manganese-superoxide dismutase (Mn-SOD) mRNA level was significantly lower in basilar arteries from insulin-untreated diabetic rats than in those from the controls, whereas the mRNA for gp91phox, an NAD(P)H oxidase subunit, was increased. In the insulin-treated group, the basilar artery p22phox mRNA level was reduced (vs. insulin-untreated diabetic). These results suggest that the presence of endothelial dysfunction in the diabetic basilar artery is related to increased oxidative stress, and that insulin preserves endothelial function by alleviating oxidative stress. Furthermore, we directly demonstrated that the expression profile for SOD and NAD(P)H oxidase was altered in the streptozotocin-induced diabetic basilar artery.